Abstract The construct of dysphoria has been described inconsistently across a broad range of psychopathology. The term has been used to refer to an irritable state of discontent, but is also thought to incorporate anger, resentment and nonspecific symptoms associated with anxiety and depression, such as tension and unhappiness. The Nepean Dysphoria Scale has been developed to allow assessment of dysphoria, but its factor structure has not yet been investigated in clinical samples. We aimed to determine the latent structure of dysphoria as reflected by the Nepean Dysphoria Scale, using a clinical sample. Adults (N = 206) seeking treatment at a range of mental health services were administered the Nepean Dysphoria Scale. Four putative factor structures were investigated using confirmatory factor analysis: a singlefactor model, a hierarchical model, a bifactor model and a four-factor model as identified in previous studies. No model fit the data except for a four-factor model when a revised 22-item version of the original 24-item scale was investigated. A four-factor structure similar to that identified in non-clinical samples was supported, albeit following the removal of two items. Psychiatr Q (2018) The Nepean Dysphoria Scale appears to have utility for the assessment of dysphoria in routine clinical settings.
Introduction
The concept of dysphoria has been invoked in relation to a wide range of psychiatric conditions. It has been reported in relation to mood-related menstrual changes, as a feature of mixed mood states in bipolar disorder, as well as in the context of dissatisfaction with one's gender [1] . Moreover, there appears to be substantial variation in the features which are thought to define dysphoria. For example, in some instances, dysphoria or dysphoric mood is assumed to refer to a mild or sub-clinical state of depression [2] [3] [4] in others, the core feature of dysphoria appears to be one of general distress arising from discontent (e.g., with one's gender; [5] ). In posttraumatic stress disorder (PTSD), dysphoria has been referred to as a nonspecific mix of memory impairment, diminished interest, feelings of detachment, restricted affect, sleep disturbance, irritability and concentration difficulties [6] . Dysphoria has also been considered one of the key features of borderline personality disorder [7] .
The lack of consistency in the use of dysphoria may in part arise from the apparent complexity of the state. At the most basic level, dysphoria could be described as an irritable state of discontent [8, 9] . However, associated features of anger, aggression, hostility and suspiciousness/paranoia have also been described [9] and observed in empirical investigations [10] . Thus, not only is there inconsistency in the use of the term, but there is a lack of clarity regarding its boundaries.
Achieving conceptual clarity and consistency will be important if the concept of dysphoria is to demonstrate clinically utility. For instance, if dysphoria is best understood as a circumscribed state of discontent, it may give rise to a different focus of treatments compared to a broader concept that is characterized by prominent interpersonal mistrust and suspiciousness. An improved understanding of dysphoria may allow researchers to account for the relationships between psychological disorders and various difficulties that cannot be explained by anxiety, depression or disorder-specific symptoms alone. For instance, in PTSD, the dysphoria component alone, but not overall PTSD symptoms, appears to prospectively predict relationship dysfunction [11] .
In an effort to understand the latent structure of dysphoria and to provide an instrument to allow for the quantification of dysphoric states, we developed the Nepean Dysphoria Scale (NDS; [12] ). The scale was constructed on the basis of our model of dysphoria [9] , with its items reflecting irritability, unhappiness, dissatisfaction and a tendency to attribute one's distress to external factors. A preliminary exploratory factor analysis indicated four factors including irritability, discontent, surrender and interpersonal resentment [12] . The four-factor structure has since been replicated using an Italian translation of the scale [13] . However, both studies relied on student samples, thus precluding inferences about the latent structure of dysphoria in clinical samples.
Aside from the four-factor structure suggested by previous studies, three alternative structures warrant investigation. The first possibility is that the diverse range of symptoms, including irritability, interpersonal resentment and surrender reflected by the concept of dysphoria, might be best described by a single dysphoria factor. This would be consistent with some domains of the psychiatric literature, such as PTSD, where a unitary dysphoria factor has been supported alongside other symptom clusters [6] .
A second possibility is a hierarchical model whereby each of the abovementioned four factors are subsumed within a second-order dysphoria factor. This would be consistent with the notion that a broad proclivity to dysphoria might give rise to irritability, discontent, surrender and interpersonal resentment, and in turn, endorsement of the NDS items that reflect these factors. While this model of dysphoria may not be as broad as the notion of a general psychopathology factor, which subsumes all other specific dimensions of psychological symptoms [14] , the apparent hierarchical structure of psychopathology symptoms certainly leaves this as a possibility.
A final alternative is a bifactor model, whereby each item loads on its respective factor (irritability, discontent, surrender and interpersonal resentment), while also directly loading on an overall dysphoria factor. In contrast to the hierarchical model, the bifactor model specifies that a single general dysphoria factor directly accounts for some of the common variance on each item.
We therefore aimed to investigate four different factor structures of the NDS: the four-factor structure suggested by the exploratory factor analysis of the non-clinical sample of [12] , a single-factor model, a hierarchical model and a bifactor model. Ultimately, further investigation of the factor structure of the NDS in clinical samples might provide a basis for a psychometrically valid measure of dysphoria with transdiagnostic clinical utility and thus a potential to be used in a variety of clinical settings.
Method
Participants (N = 206, mean age = 39.3 years, SD = 11.2; 113 (54.9%) female) were recruited from a specialized anxiety disorders clinic (n = 122; 59.2%), a residential treatment program for PTSD (n = 50, 24.3%), a general outpatient psychiatry service (n = 26; 12.6%) and acute mental health service (n = 8; 3.9%). A previous paper [10] reports on the relationship between dysphoria and general psychopathology using a subset of the present sample (n = 96).
Instrument
The Nepean Dysphoria Scale (NDS) requires respondents to provide ratings of the frequency on a scale from 0 (Bnot at all^) to 4 (Balways [every day, most of the time]^) with which they have experienced 24 dysphoria-relevant symptoms (e.g., BHave you felt as if nothing seemed right?^; BHave you felt that people don't care about you?^) for the 1-week period preceding administration. Total scores and scores on each of the four putative factors (Discontent, Surrender, Irritability and Interpersonal Resentment) are calculated as the means of the corresponding items. The two previous validation studies of the scale reported an excellent internal consistency (Cronbach's α ranging from 0.85 to 0.96 [12] and from 0.85 to 0.90 [13] ), as well as expected correlations with theoretically related variables.
Data Analysis
Confirmatory factor analyses of the four aforementioned factor structures were conducted in R 3.3.1 using the Lavaan package [15] . Weighted least squares means and variance adjusted (WLSMV) estimation were used, given the advantages of this approach for ordered categorical variables [16] , such as the 5-point ordered-category scale of the NDS.
Model Fit
A significant chi-square test suggests a difference between the sample-implied and model-implied variances, and is indicative of poor model fit. However, chi-square tests are sensitive to sample size, so we assessed the overall fit of each model by considering absolute and incremental fit indices (i.e., the Comparative Fit [CFI] and Tucker-Lewis Indices [TLI]), as well as the Root Mean Square Error of Approximation (RMSEA) residual-based index. Consistent with established standards [17] , values of at least 0.95 for CFI and TLI were considered acceptable and values below 0.06 were considered acceptable for RMSEA.
Re-specification of models that did not fit the data was conducted with reference to modification indices and the conceptual basis of the respective scale items. Table 1 shows the range of disorders identified amongst the clinical sample with the most prevalent being a primary diagnosis of PTSD or various anxiety and depressive disorders. Results of confirmatory factor analyses of the NDS are presented in Table 2 and the findings for each model are discussed below.
Results

Single Factor Model
This model did not appear to fit the data. The chi-square p-value was <0.001, and although the CFI and TLI values were adequate, the 90% RMSEA confidence interval ranged from 0.15 to 0.17. Given the parsimonious structure of the single factor model, no modifications were indicated. 
Hierarchical Model
This model also did not appear to fit the data. While CFI and TFI values were each acceptable, the 90% RMSEA confidence interval ranged from 0.13 to 0.15, which is outside the range of existing conventions for model fit. The greatest extent of misspecification was the loading of item 3 (BHave you felt others messed things up for you^) on the Resentment factor (modification index value = 168.24). As this did not appear to be incongruous with the construct of dysphoria, no re-specification of the model was conducted.
Bifactor Model
The bifactor model did not appear to fit the data. Like the hierarchical model, CFI and TFI values were acceptable, however the 90% RMSEA confidence interval ranged from 0.11 to 0.13. The greatest extent of misspecification was again the loading of item 3 (BHave you felt others messed things up for you^) on the Resentment factor (modification index value = 182.11). As this did not appear to be incongruous with the construct of dysphoria, no respecification of the model was conducted.
Four-Factor Model of Berle & Starcevic (2012)
This model displayed evidence of misfit to the data, given that the chi-square value was significant and RMSEA values exceeded 0.10. The highest modification index values were for item 11 on the Surrender (230.49) and Discontent (228.83) factors. Item 11 (BHave you felt on edge?^) is potentially ambiguous and not necessarily specific for the dysphoria construct, also suggesting hyperarousal more generally. For this reason, we repeated the analysis after excluding item 11. Re-specification of the model without item 11 did not result in an adequate fit (χ 2 = 562.12, p-value <0.001 and 90% RMSEA confidence interval ranged from 0.08 to 0.10). The three highest modification indices scores were for item 24 on the Irritability (207.51), Resentment (181.37) and Discontent (79.89) factors, respectively. Given that item 24 (BHas everything been getting on your nerves?^) is also potentially ambiguous, with Bnerves^referring to a state of anger, irritability or anxiety, we repeated the analysis after excluding item 24.
Excluding items 11 or 24 resulted in a four-factor model that had acceptable statistical fit to the data structure (χ 2 = 339.9, p-value <0.001, CFI = 1.00, TLI = 0.97 and 90% RMSEA confidence interval ranged from 0.05 to 0.07). Modification indices and conceptual considerations did not suggest the exclusion of any other items, which we also note were relatively unambiguous. This indicates that the remaining items could be considered consistent with the overall construct of dysphoria.
Discussion
The term dysphoria has been used to characterize a wide range of psychopathology and mental disorders. Inconsistent understanding of the structure and breadth of dysphoria symptoms calls for a systematic approach to delineating the scope and dimensions of the construct among individuals with mental disorders. In an attempt to bring definitional and measurement clarity to the study of dysphoria, we developed the NDS to assess key components of the dysphoria construct. Initial validation of the NDS identified a four-factor structure incorporating irritability, discontent, surrender and interpersonal resentment. An outstanding limitation of the NDS is that its factor structure has only been investigated in non-clinical samples.
The first aim of the present study was to determine whether this four-factor model could be confirmed in a group of treatment-seeking individuals with mental disorders. While the structure of the original 24-item scale with four factors was not fully supported, the elimination of two conceptually questionable items led to an acceptable fit. In clinical samples, the NDS might therefore best be understood as a 22-item measure comprised of four subscales which correspond to the respective factors (Appendix 1).
Three other theoretically plausible structures, a single factor, a hierarchical structure and a bifactor structure, were also explored. The single factor model did not fit the data, suggesting that dysphoria is not a unitary construct, but likely comprised of its own distinct domains. A hierarchical model whereby a higher order BDysphoria^factor would subsume the others, received no support, although the four factors were correlated with each other. A bifactor model was also did not fit the data, suggesting that the items did not maintain a separate loading on an overall dysphoria factor that was independent of each of the respective individual factors.
Use of the NDS could be informative in clinical settings. For example, it would be useful to administer the NDS to patients with PTSD insofar as dysphoria-related symptoms represent the non-specific features of PTSD (whereby trauma-related intrusive experiences, avoidance and hypervigilance are considered the specific and defining features of PTSD [18] ). High scores on the NDS or on some of its subscales such as discontent in PTSD patients might alert clinicians to explore the potential causes of dysphoria or discontent. This would help inform the therapeutic approach beyond only addressing the specific features of PTSD.
The present study has a number of limitations. For instance, while some study participants were administered a semi-structured diagnostic interview, others had their diagnoses based on clinicians' assessment. A related issue is the frequency of co-occurring mental disorders, including personality disorders, which was not systematically assessed. However, clinicianadministered semi-structured diagnostic interviews are rarely used in ordinary clinical settings and the study sample appeared to be representative of treatment-seeking individuals with a variety of mental disorders outside of the realm of psychoses and severe bipolar disorders and therefore suitable for investigating the concept of dysphoria. Second, the overall sample size was relatively small for a confirmatory factor analysis, calling for additional investigation of the factor structure with larger samples. Finally, our investigation focused on the factor structure and construct validity of the NDS, without examining its other psychometric properties. However, a study using the 24-item version of the NDS showed expected convergent associations with other key measures of depression and anxiety in a subset of the present sample [10] .
In conclusion, a confirmatory factor analysis of the NDS in a heterogeneous clinical sample confirmed a four-factor model, with a proviso that two items should be omitted from the NDS. This provides further support for clinical use of the NDS, a novel instrument for assessing the transdiagnostic construct of dysphoria and its components.
